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INTRODUCTION
Problem solving in human idults is a diverse
class of performances which differs only in degree
from other classes of learning and performance, the
degree of difference depending.on the extent :to which
problem s_olving demands location or integration of
previously l2arned r�sponses (Krech & Crutchfield,
1961).

A person may be said to have a problem if he

is motivated toward a goal and his first, goal-direct
ed activity is unzewarding.

Problem solving then
It

consists of an organism trying to attain a goal.

refers to a sequence of activities since goal attain
ment on the first try does not constitute a problem.
Problem solving may also be explained as a process by
which the solution is "thought out" in a series of
steps, each one requiring a choice from alternative
concepts which is referred to as judgment.

Duncan

(1959) defines problem solving as a continuum or di
mension of discovery of the correct responses.

As

such, problem solving is considered fairly high on
the discovery dimension which distinguishes it from
conditioning and rote learning.
Some authors have attempted to describe the prob
lem solving procedure as it takes place in humans.
1
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·Actually there is no one process or sequence by which
all :,roble1:1s can be solved.

Krech and Crutchfield

(1961) hav� described the problem solving process in
four stages:

preparation or derivation of associa

tions from the stimulus pattern; incubation or rest
period with unconscious effort at problem solving;
illumination or discovery of general solutions; and
verification or application of proposed solution to
the problem.

Duncker (1945) gives a more detailed

description of·a three-level process of a related
series of organizations.

"General range" includes

initial organization which indicates direction of ac
tivities to be made.

This is followed by the "func

tional solution" which reformulates and narrows the
gen2:ral range.

The "specific solution" is final re

formulation and specification leading to final solu
tion.

Johnson (1955) broadly de$cribes the process

as consisting of preparation and production.
Along with the variation in 4efinitions of prob
lem solvine, there is an accompanying variation in
views on the problem solving process; however the
problem always begins with the stimulus-situation.
This includes a statement of the problem and the pre
sentation of physical stimuli, both of which may ef
fect the success of the solution.

The problem should
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be stated in terms that will lead to recall of con
cepts that function as internal stimuli to control
the arousal of pr.P.viously learned habits and skills,
and will make possible the generalizing of previous
experiences to new situations.

The stimuli should be

presented so that the subject does not fail to ob
serve those which are necessary for the solution
(Johnson, 1955).
The preparation for problem solving should in
clude a survey of the problem and the establishment
of requirements for solution.

The survey may include

exploration of the problem situation and examination
of what is given and required.

Since the subject is

workinr, toward a specified event his attention must
be focused on this final event and its requirements.
This part 6f preparation is importtnt because it re
sults in a set toward some aspects of the problem and
exclusion of other aspects that may facilitate or in
hibit the subject's activity.

A set may focus the at

tention of the subject on the stimulus-objects essen
tial for the solution, thus facilitating activity.
By using the same method of attack in several problem
situations, sets may be developed for the use of a
single method even though it may be inappropriate,
thus inhibiting productive activity.
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Set may be defined as a readin�ss to make a spec
ified resnonse to a specified stimulus,

It operates

toward the general goal as a transmission mechanism
functioning at an intermediate level of integration
bet\\'een motives and acts.

There may be many motives

and stimuli, but at any moment only one set.
If the problem is complicated and unfamiliar to
the su�ject, he may establish the set as he works.

In

this case the preparation and production processes are
not clearly differentiated.

Usually in creative prob

lem solving, there is a problem situation for which
the subject cannot prepare.

This problem is surveyed

and defined, the goal is previewed, and an incomplete
pattern from _these two is prepared which guides the
thinker's production activities.

If explicit speci

fications are not given, the preparatory process may
be quite vague and general, but within the general
orientation a more specific preparatory set may be es
tablished.
Because set determines how the problem is formu
lated and how the goal is specified, its elaboration
and application are a major part of the preparation.
The set can be varied by explicit instructions since
different instructions lead to different degrees of

problem solving success (Johnson, 1955).

s
Branching off from the general area of problem
solving, efficiency is of major importance,

Many·in

dividual studies have been conducted to find ways,of
improving the efficiency and effectiveness of problem
solving.

Information and/or instructions are just one

variable whicll if changed mi'ght have a great effect on
problem solving efficjency.
Donah�e (1960) presented several e�periments de
signed to study problem solving behavior as a function
of the manner in which information regarding prior per
formance was fed back to the subjects.

Subjects were

given maps'of the world with latitudes marked by seven
letters and longitudes by sc_,ven numbers.

Twelve in

tersections �ere marked with dots showing the possible
location of enemy ships.

Subjects were then shown a

fire control panel with twelve lever action switches,
each with one or two pairs of lights.

The subject was

instructed to fire until he hit the enemy ships with
as few shots as possible.

The panel lights signaled

whether the present guess wa� nearer, farther, or the
same distance away fr�m the enemy ship in relation to
the previous shot.

The given information varied for

the two groups used in the study.

To one group the

machine gave two signals after each cue in respect to

latitude and longitude while to the second group it
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did not give information about the separate dimensions.
Despite the increased amount of information available
per response in the first group, performance, as meas.;.
ur.ed by the number of steps to complete the game, was
inferior.
Contrary to these results Reid (1951) gave an ex
perimental group hints at regular inter�als during the
problem and found that significantly more of these
subjects solved the problem.

The hints were arranged

so that each one made the goal more explicit�
Hafner (1957) formed a hypothesis stating that
acquisition of motor skill will be facilitated to the
Pxtent that verbal description of stimuli, response,
or both can be utilized.
to

He applied this hypothesis

a p1�oblem situation where verbal cues were added

without the elimination of other cues.

He found that

the addition of verbal cues had a definite selective
influence.
Several studies have been conducted requiring
verbalization before action.

Ray (1957) compared

verbal and manipulative solutions in an apparatus
problem.

In one group be require.ct a verbal �tatement

before the motor response and-found that thei made
fewer errors and required fewer trials than did the
purely manipulative solvers.

He concluded that
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verbalization facilitated problem solving and increas
ed systematic responses to elements of the problem.
Corman (1957) presented varying amounts of i�
formation to his subjects to test its effects on ef
ficiency.

The task was the Katona match problem.

One

group was given information about how to attack the
problem and the other information about the underlying
principle of the problem.

The first group produced

more solutions but tne latter performed better on ver
balization of the solution principle.
Marks (1951) presented lec·tures three weeks be
fore the problem solving session with emphasis on a
nalysis of the problem.

He found that the lectured

group did no� perform better on the problem.

Maier

(1933) conducted a study similar to Marks and found
that problem solving scores were improved after a
lecture on reasoning.
Maier (1945) carried out a series of studies of
construction problems which show the effects of verbal
instructions and other aids in facilitating the solu
tion.

His experiments were concerned mainly with the

relation between the parts of a solution and the
whole.

The instructions and hints aided the reorgani

zation that was necessary to form the concepts of ob
jects presented in the problem.

8

In one experiment the subjects were faced with a
rather difficult problem, constructing supports to
hold two pendulums that would make chalk marks on .the
floor.

The solution of this problem required the use

of several principles or parts of the complete solu
tion pattern.

All of these parts of the solution had

to be properly combined in the correct organization.
Different groups of subjects were given the problem
only, demonstration of the necessary parts of the so
lution, instructions to combine the demonstrated
parts of the solution, a hint or suggestion about
hanging a pendulum on a nail in the ceiling, and
lastly, all of the above aids.

Only in the group that

was given all of the aids was there an appreciable
number of solutions.

None of the aids was sufficient

by itself.
In a similar �onstruction problem, Maier (1945)
made his hints more specific.

Two strings hanging

from the ceiling were to be tied.togethei, though
they were so far apart that the subject could not
reach both at once.

Only 39 per cent of the subjects

got the correct solution, tying a weight on one string
and setting it swinging.

When the experimenter

brushed one string to make it swing and handed a
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,,,.eight to the subject, 38 per cent more were able to
solve the problem.
Battersby, Teubcr, and Bender (1953) conducted a
study concernine the effects of instruction on per
ception of'the st1mulus pattern.

One group, told to

use only the five objects placed in front of it,
solved the string problem in a median time of two
minutes.

Another group, told to use any object in

the room including those objects in front of it,
solved it in seven minutes.

For another group, told

to use any object in the room but not told specifi
cally about the objects that happened to be lying on
the table, the time was 18 minutes.

Significant dif

ferences in time required to solve the problem were
found between the three groups.
In 1942 Luchins, using simple mathematical prob
lems much like those illustrated by Dashiell (1949)
to show the effect of set upon a subject, gave the
test to two different groups.
the probler,1s just as they were.

One group of 11 worked
A second group of

four were given the specific instruction "Don.' t be
blind" after the set producing problems.

The instruc

tions were found not to have a significant effect on
the group's performance as measured by time.
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Although the results of the studies are varied as
to the role instructions play in problem solving, it
has been shown in some of the above studies that in
structions can have an effect on the solution to a
probl8m.

Hence, the following study is an attempt to

t�st the effect of varying initial instructions on
the problem solving ability of three different groups.
Instead of using problems to illustrate the ef
fect of set (i.e� Dashiell, Luchins), the author was
primarily interested in the effect that the initial
instructions would have on efficiency as measured by
the time taken to work each problem and the accuracy
or correctriess of the answer.
This problem should be directly applicable to
the industrial field since many business situation
problems and their solutions depend directly on the
ability of · an individual and/or individuals to pro
duce a solution as quickly and efficiently as .possi
ble.

Many· times the administrator must act as a cat

alyst by providing the information and then helping
the worker decide what should be done.

However, not

all industrial problems can be solved in the same
r:ianner and often the administrator can neither solve
the problem nor give the worker any help if he is to
learn to meet and solve future problems with the
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greatest efficiency.

The question remains:

What is

the effect on different groups of varied types of in
structions in a problem situation?
The hypotheses which were tested by varying the
instructions in a problem solving situation were:
1.

That people with specific instruc
tions (experimental group I) will
perform better than people with
general instructions (experimental
group II) and/or people without
basic instructions (control group).

2.

TI1at experimental group II will
perform better than the control
group but worse than experimen
tal group I.

30

That the control group will per
form worse than either experi
mental group I or experimental
group II.

ME11IOD

The problems used in the test for efficiency were
adopted from Dashiell's book Fundamentals of General
Psycr�ology. · TI1ey are simple math manipulation prob
lems originally illustrated in Dashiell's book (1949,
p. 346) to show the effect of s�t upon the problem
solver.

The author added two problems of his own to

Dashiell's original ten.
tial saBple problems.
of right answers.

Included also were two ini

There were a specified number

To the left of these answers three

multi-pint jar measures were illustrated.
lem in each case,

The prob

1 to 12, was ? "How to obtain the

stipulated volume of v•:ater by use only of the three
specified empty, jars for measures?"

(Appendix C)

The experiment was designed so that experimental

group I received an explicit statement of the task
and goal and explicit instructions on how to solve the
simple math problems.

The objective of the experi

menter was to establish an understanding among the sub
jects of this group as to the basic concepts involved
in v.rorking the problems.
The second experimental group received a state
ment of the task and goal but only general instruc
tions as to the problem situation.
12

Hence, the concept
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of ho

1\'

the problem was to be worked was established

during the subjects' performance rather than before.
The control group received a statement of the
task and goal only.
Tne instructions for the three groups were as
follows:
Experimental �roup

I

(specific instructions)

g

(general instructions)

This is an experiment in efficiency
as measured by time and accuracy in a
problem solving sittiation. Your. task 1s
to solve t1,e simple r.1ati1 problems and ob
tain the answers asked of you. Don't at
any time during the working of the prob
lems assume that the next one will be
worked the same as the former. To the
cont;.: ar y, please be aware that all the
problems may not be worked in the same
way and that you may not need to mani
pulate all three of the numbers you have
at vour disDosal. Please studv the sam
ple.problem� with me (explain.method
thoroughly) (Demonstration of first prob
lem on the board; have the subjects work
it with the experimenter on their answer
sheet). If you have any methodological
questions, ask them now as no talking
will be permitted during the testing per
iod. Please indicate when you are fin ...
ished with each problem by raising your
hand.
Experimental group

This is an experiment in efficiency
as measured by time and accuracy in a
problem solving si tuatioi:i. Your ·task is
to solve the simple math problems and· ob
tain the answers asked of you. There are
various ways to work the problems. Please
study the sample problems with me (explain
method thoroughlv); if vou have any meth
odological quest.1.ons ask them now as no
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talking
testing
you are
raising

will be permitted during the
period. Please indicate when
finished with each problem by
your hand.

Control group

(no formal instructions
on procedure)

This is an experiment in efficiency
as measured by time and accuracy in a
problem solving situation. Your task
is to solve the simple math problems
and obtain the answers asked of you.
Please study the sample problems. (No
forraal explanation will be given but
questions will be answered in as frank
a manner as possible, and only if they.
oertain to the method. 1\to minutes will
be allotted for the study of each sample.)
If there are no questions, I must ask
that. there be no talking from now on.
Please indicate when you have finished
each problem by raising your hand.
The independent variable that was changed by the
experimenter was a variation in the instructions given
to the three different groups.

The dependent varia

bles that were measured as a result of the manipula
tion of t�e independent variaple were time and accur
acy of the:individual problem solver.
Each problem was reproduced on a 9 by 22 inch
card so that the subjects could be shown one·card at
a time.

Stop watches were used to record the time in

seconds each subject took to work each problem.

In

dividual answer sheets were used and scored for ac
curacy.

Accuracy scores were determined by counting

the number of incorrect responses and subtracting
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from a total of 165 possible responses.
The subjects who participated in the experiment
were Western Miciligan University students.

The time

of day that each subject participated in the experi
ment varied from 1· to 4 p.m. · Assignment of the sub
jects to the different groups was done on a random
basis.

Each group totaled 15 subjects.

The 45 subjects were tested five at a time in
the same room in individual testing booths. 'Noise
and outside interference was kept minimal by closed
doors.

The same instructions, prepared separately

for each group,_ were read by the same examiner to the
subjects.

The same recording method and apparatus

were used for all subjects.

THE RESULTS
In computing the results, the first problem was
not included for any of the groups since· it was used
as a learning trial for Experimental Group I.
The results of the experiment showed that there
was a significant difference at the .05 level for
both time and accuracy between the three groups.
(Table 1 and 2)
Analysis of variance conducted on time scores
between the experimental groups and the control group
yielded an F of 4.37 which was significant at the
.05 level.

Table 3 shows that the means for both ex

perimental groups differed significantly from the con
trol group at the .OS level.

'.the experimental groups

also differed significantly from each other for the
variable time.

The isolation of the means was at

tained through the use of a Dunnentt test.
A)

(Appendix

The results show that ti1ere was a greater variance

from the control mean than could be accounted for by
chance alone.
Analysis of variance conducted on accuracy scores
between the experimental groups and the control group
yielded an F of 3.38 which was significant at the
.05 level. The isolation of the means was attained
16
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through the use of the Dunnentt test which showed
that both experimental groups differed significantly
from the control group as well as from each other.in
terms of accuracy.

(Appendix B)

The difference from

th2 control mean was greater than could be expected
by chance alone.

(Table 3)

The curves representing time per problem for
control and experimental groups were established.
The resultant patterns were generally the same for
all groups.

(Figure 1)

The curves are probably best

illustrative of the fact that the problems were not
ordered as to difficulty.
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Table 1
Analysis of Variance of Time Scores
of Experimental Groups and Control Group
N

=

15

K • 3

Source

ss

df

MS

F

Treatments

523,707.5

2

261,853.7

4.37

Experimental
Error

2,516,492.0

42

59,916.5

3,040,199.5

44

Total

F (2,42) = 3.23 at the .05 level
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Table 2
Analysis of Variance of Accuracy Scores
of Experimental Groups and Control Group
N

=

15

K : 3

Source

ss

df

MS

F

Treatments

67.6

2

33.8

3.38

Experimental
Error

420.2

42

487.8

44

Total

F (2,42)

=

3.23 at the .05 level

10
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Table 3
Summary of Results of Dunncntt Tests
for Time and Accuracy:
Means for each group vs control mean
(see Appendix A and B)
Means
Time ,t

Accuracy

Experimental Group I

3.97*

1.73*

Experir.iental Group II

458.8 *

3.33*

650.4

4.7

Control Group

x

*significantly different from control group at .05 level
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DISCUSSION
The results of the experiment seem to indicate
that the type of instructions a· subject (worker) re
ceives can make a difference in his performance.

It

is also realized, however, that the results of this
experiment might well be relevant only to one-shot
job and/or task situations.

In otherwords, if high

performance on a single operatton is the goal, then
it might well be of value to make sure that the in
structions for performing the task are clear and concise.
The present study relates favorably to other
studies which have been done on efficiency of problem
solving as a function of instructions.

Maier (1945)

found that the solving of his construction problems
became more efficient as a function of the amount of
help given by the investigator.

Likewise, Hafner

(1957) found that verbal cues had a definite selective
influence on the ability of a subject to perform a
motor skill.

Many other studies have indicated that

prior information, instructions, or verbal cues have
a positive effect on a person's ability to solve prob
lems.

It is felt that the present study has demon

strated the same type of results only the investigator
22
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was more specifically interested in the effects of
different types of instructions for the same task and
the possible application of this information to the
working or industrial situation.
The literature indicates that if tasks are going
to be constantly changing, then it might be better to
give the minimum of instructions on the• first task,
thus inducing the subject to ·construct the problem
solving mechanism.

This done, the subject would be

much more �fficient at solving subsequent tasks.

It

might be interesting in the future to follow up the
present study with a re-test situation of comparable
difficulty, giving all the groups the same instruc
tions on the second test to see if the results would
revers2 themselves.

The results of this test, though,

suggest very strongly that for repetitive type task
situations efficiency can be reached most quickly by
th2 use of specific instructions.
In subsequent studies of this type it might be of
great research value to take into account some of the
predisposing factors that subjects bring to the speci
fic task situation.

For instance, past training in

mathematics, concept formation ability, or general
level of intelligence might all be related to the
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ability to solve problems under differing sets of in
structions.

Indeed, even thciugh the overall perfor

m�nce of the control group was considerably poorer
than that of the performances of the other two groups,
there \vere still a few individuals who did extremely
,vell in the conh·ol groups. · Deciding what type of per
son does well under certain types of instructions might
be of great importance.
The curves that were established for time per prob
lem for the three groups showed a consistent time pat
tern throughout.

The curves did not show a constant

time reduction from probl�m to problem.

The only as

sumption which seems pertinent frbm studying· the curves
is that the problems were not ordered as to difficultJ.
It is felt that the study was able to indicate
that a relation exists between the type of instructions
given and success in solving problems of the type used_
in t�1is study.

Tne hypothesis ti1at specific instruc

tions are t;1e most successful in producing efficiency
is accepted.

Also accepted are the alternative hy

potheses that general instructions are more successful
than very limited instructions, but not better than
specific instructions; and that very limited' instruc
tions produce poorer efficiency than either specific
or general instructions.

SUMMARY
This study was conducted to investigate the
effect that different initial instructions had on
ability of three different groups to solve problems.
There were two experimental groups and one con
trol group, each containing 15 subjects or a total of
45 subjects.

One experimental group received speci

fic instructions and the other received general in
structions.

The control group received only a lim

ited orientation.

The task to be performed was a set

of simple mathematical manipulation problems, often
refe·cred to as the "jar" problems.

The differences

between the groups were measured as a function of
time and accuracy.

Time was measured in seconds taken

per problem and totaled for each group.

Accuracy was

determined by totaling the number of incorrect an
swers for each group.
The results showed that the two experimental
groups differed significantly from the control group
as well as from each other for the dependent varia
bles time and accuracy.
at the .05 level.

The results were significant

The differences were· greater than

could be expected by chance alone.

25
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In conclusion, it is felt that the study sub
stantiates the hypothesis that instructions do have
an important effect upon an individual's ability to
solve the type of problem used in the study.

Appendix A
Dunnentt Test
(Analysis of differences for time:·.
between treatment means of the
experimental groups and cont rol group
following a significant over-all F)
N

=

15

K

:: 3

. . . .

Order

•

. .

. . .
. . .

Treatments in Order of TJ
T.
• •
• • • •

. .

.

. . . .

.

b

2

3

b

C

a

5955

C

9756

6882

a

927.

b

1

3801
2874

C·

a

. . . . . . .
. . . . . . .

2

3

2.85

3.43

q .95 (r ,42) � 2(MS error) • • •

·-254,50

:. 306, 29

Truncated range
q .95 cr,42)

.

b
b
C

a

C

**

a

**
**
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App-=ndix B
Dunnentt Test
(Analvsis of differences for accuracv
between treatment means of the
expe:r im�ntal groups and control group
following a significant over-all F)
N = 15

Order

K

=

3

. . . . . . . .

.
.
.

• •

Treatments in Order of T·J
T·J
•

. . . . . . . . . .
b

b

•

1

2

3

•

b

C

a

•

26

50

71

C

a

24

45
21

C

a

Truncdtcd r anr,e
q .95 cr,42)

. . . . . .
. . . . . . .

q .95 (f',42)� ·2(MS error)

b
b
C

a

•

2

3

•

2.85

3.43

• •

· 3.24

.3..91

C

**

a

**
d<.*.
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APPENDIX.C
Problems Used for the Experiment
Problems

To Obtain

A

B

C

X

49

25

.2

20

7

24

49

32

1.

21

127

3

100

2.

14

163

25

99

3.

18

43

10

5

4.

42

6

s.

9

21

20

59

4

31

6.

23

49

3

20

7.

15

39

3

18

27

76

12

25

9.

16

38

2

20

10.

4

40

22

18

11.

18

48

4

22

12.

14

36

8

6

(Samples)

'
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➔

-
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